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We, John Tbdmpson-Kknmcott Jjmstbd, 
a Company rr ri^ ' CT^ under dhe laws of 
Great Britain, ijEtdn*^ 
la the Camay of {Moid, England, dp 
hereby declare the irrvtntian, for which 
we pray that a patent may granted to 
to, ana lis method by which k is to be 
perfowried, to be pamcoferiy described m 
and by the faJfowmg statement: — 

The present mflenanrt relates id an eleecro- 

A sanpie dectsodialysis apparatus com- 
prises a tmk of three coinparmaenas arranged 
so that a centre compartment- » divided 
from two enter compHtsneocs by penmeabfe 
xxKmhranea. An electrode as placed in each 



of die outer compaittmeno and nine fcqmd 
to be processed is contained in or slowed 
to flow through die centre coprraaiment. 
20 When, me etecmode » made positive and die 
other negative the ions of any ionisabJe 
compound contained in the ftpiM wiB migrate 
through tie membranes, tfepoativ^ cbi^ 
ions towards die n e ga t i ve electrode and 
25 die negatweiy charged rons towards the 
positive electrode. The Hqnid contained 
in each electrode e onmarrm ara becomes ccfl> 
centrated with vom of die appropriate charge 
and Is replaced by fresh Hqmd eitfoer at 
50 intervab or by providing a conrinaoms flow 
of itquid throogh die compartment Use 
Hquad hi the electrode cr*nponrmerfit may be 
the same as or different from the Bcjuid m 
the cenfire ooxn^rtment. The Iknifci ieav- 
35 ing the centre c ui u pata ' me nst is tisaa% nsnmed 
the dfiaate and that leaving die ctacocEe com- 
p artment s the oDncenarate. 

In more recent processes use has been 
made of permeable ion djsoi rmmad^ men> 
40 branes -wnkh prevent the respective ictus, 
once they have passed tbrongn die mem- 
brane, from retttmsng. T hese membranes 
have made possible the design and con- 

[Prux 4s. cVt] 



sbruction of a mHrltrmff a p p ara tus oomopriaEng 
a large rrombar of compattanents separated 
by selective membranes. Such an apparatus 
wouild comprise compartments divided from 
one another m die lengthwise directtan by 
alunrnaiety disposed anion and c?^rion- selec- 
tive tTtftniKrimp^^ $ie c ptermo s t compartments 
of the apparatus being respectively provided 
widi an appropriate electrode. An 
memfoanc is a membrane 



vriM afiow only negatively charged ions d> 
pass throngh at. A cation Bstootsve membrane 
S3 a membrane 'which wtti aSaw aaly pOcJilItrely 
charged nuns to pass through nr. 

The Mqoid to be pr oc e ssed wo&ki be 
i iaucd u ceu into all the compartments at one 
end and wooM be withdrawn at die other 
end The Hqnid withdrawn from alternate 
compartments wcarid be re^pecdvery the 
dflpa te, and die concentrate. 

In an eiectirodialysb apparatus aueh as 
any of those referred to above it is usual to 
feed the horrid onto each < pcaparttnent thronm 
a single inlet from a supply Hne in i nning the 
length of a nemher of compartments. As the 
fnflifff 23 nsuaMv of smaQer dft j^t^t or f^ffi 
the width of the compa r tm ent, the flew of 
liquid is not Txnffonnry spread over the whole 
wtddi of the perm e a bl e membrane with die 
result that the apparatus does^ not operate 
at the efficiency of which it is c ap a ofe . 

& is an object of the present foreman to 
provide an eleexmdiatyais apparatus bx which 
a dtstrfbuttSon of flfonki over each perme- 
able membrane of high uniformity is attained. 

According to the present frvenrhxa art 
etorodiaiysis apparatus comprises two per- 
meable membranes spaced apart by art 
rtiirimlffr separator do itrfine a cJosed space, 
a aa^oot fa tttpose d between the et m t stix 
w& each membrane to form a ffoad-oagfat 
seal thertibetween, two hats secured to the 
separator and < dSvsd£ne; sahj epac§ imto a 
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main, sub-space between two auxHrary sub- 
spaces, at leaat two liquid flow passages 
each extending through t^** membranes^ 
gasket? and separator asm each in <xnmtWTrao 

5 txoQ. with -a different one of the aaiaSiary sub- 
cpaces, and tabs on the gaskets engaging cite 
bars to space die m eiuh iant a away l fto pei iro ia i 
and define paths for die flow of liquid from 
one sob-space t© an adjacent sob-space* 

10 Preferably each passage ccmnranicate3 
wMl its associated auxiliary sub-space by 
means of a doc cat in the separator. 

Advantageously a restriction is formed in 
die skit at its end adjacent the passage. 

15 Ideally, a cover is provided oyer die 
slot and rKtrattfo unto contact with the 
adjacent bar. 

Some embodiments of die invention. wiH 
now be described by way of ercafirylrv refer- 

20 ence beinsr made Co die aocompanymg draw- 
iofi in which; — ■ 

rig. lbs perspective view widi parts 
broken away of a compartment of an electro- 
daJysi3 apparatus according to the inven- 

25 tion, 

Fig. 2 is a section on die line II— II 
of Fig. 1, 

Fig* 3 is a fragmentary perspective view, to 
a larger scale, of one form of separamr, 
30 m Fig. 4 is a firagmenitary perspective view, 
hi a larger scale) of another form of sepura— 

Fig. 5 is a fragmentary perspective view, 
to a larger scale, of a further form of 

35 separator. 

Bach compartment of a stack of eLectro- 
dialysb rams comprises two permeable mem- 
branes 1 spaced apace by a separator 2 with 
the mrerposkton of sea&g means 3 to pro- 

40 vide a taquid tight seal therebetween. 

Hie separator 2 is an annofcis of rect- 
angular cross section having a rectangular 
General space 4, due side waits 5 being of 
greater length dian die end walls 6. A 

45 bar 7 extends between die side walls 5 of 
the separator 2 at a location closely adjacent 
•each end will 6. The bar 7 is of the 
same d we kngss as die remainder of the 
separator 2 and is formed * integrally with 

50 the side wafts 5 thereby dividing die central 
space into three smVspaces 4a, 4b and 4c 
The separator 2 may be formed from a syn- 
thetic maflmfifr, far rsTmplfs polysdjyttene, 
polyvinyl cMcddc, polystyrene, or laminated 

55 ceinforced thennosectmg resan ranging in 
thickness from about 0j050 inches to 0.125 
inches. A paSr of passages 8, 8 1 , 9, 9 1 
e xtend through each end waH 6 of die separa- 
tor 2 to open into opposite faces thereof. 

60 One pair of diagonally opposed passages 8, 9 
communicate with die adjacent end sib- 
space 4b and 4c respectively. 

The sealing means 3 conrprree gaskets 
of the same size and of simfiar shape to 

65 the separator 2 and have apertures corres- 



ponding in size and location with the 
passages 8, 8 1 , 9, 9 1 . The gaskets are 
not provided with portions corresponding 
with the bars 7 of the separator 2 but 
ace formed with two or more tabs 10 ex- 70 
rending inwardly from their end walls* The 
tabs 10 may be recm^mar> carved ox tr> 
gngolgr in shape, the latter being preferedj 
and are of such length that they wsfl extend 
completely across the corresponding bar 7 75 
of the separator 2 when the gasket is placed 
in pocidon. The gaskets may be formed 
from flex&le synthetic material, for example} 
pdastntcbed polyvinyl cbJocidc or poryedrylera^ 
ranging in thickness from about 0.005 inches 80 
to about 0.020 inches. 

When ai compartment is assembled, that 
is with a permeable membrane 1 on each 
aide of the separator 2 and a gasket 3 
mterpooed between each membrane 1 and 85 
the separator 2, gaps are left between the 
bars 7 of the separator 2 and the membranes 
1 which are equal m width to the ihrckness 
of the gasket. These gaps permit liquid 
introduced into an end amV^ace 4b, 4c 50 
to flow over die bars 7 which, dims act as 
weirs spreading the liquid over the whole 
width of the membranes 1 except for those 
pads contacted by the tabs 10. ^ Since 
the width of these gaps is smaH in com- 95 
parisoa with the width of the separator 2 
good distnbntfoa of the liquid in the central 
sab-space 4a of the compartment is ensured. 

As the membranes I are not self-supporting 
the central sub-space 4a of the compartment 100 
most be filed with a suitable material 1L 
The material 11 most be fairly open to allow 
liquid to flow over and past it, and prefer- 
ably should cause flow of liquid to be 
turbulent so as to miromke r^arisatpn. 105 
One such material is expanded polyvinyl 
chloride. If the final concentration required 
from a diloate compartment is very low, the 
central sub-space 4a can be filled with an ion 
exchange rem Provided the pardde size 110 
of the resin jos greater thirn tfi e thickness 
of the gasket the oar 7 will act as a retainer 
for the rean as well as a distributor for 
the HqukL 

To produce a mu&hmk apparatus & num- 115 
bar of cqmpartrpcnts are arranged hi side 
by aide formation to constitute a etack with 
the passages 8, %\ 9, 9 1 regktermg so as 
to form conduits through which the Equid 
can be caused to flow. Usually the conceit- 120 
trote stream is caused to flow through one 
pair ejg. 8 4 9 of diagonally opposite conduits 
and tine dMtxate stream is caused to flow 
through die other pair eg. 8\ 9 1 of diagon- 
ally opposite conduits. The compartments 125 
are so disposed relative to each other that 
the liquid flowing in the conduits flows 
respectcveiy into selected ones of the com- 
parrmmts of the stack. NoxmaHy the separa- 
tors 2 of adjacent compartments ate rotated 130 
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through 180° relative to cadi other so tfotf 
concentrate is de&ver cd to and dxhiatere- 
moved from aSfoccoaitc ry^^p 1 * 1 ^^^^- If it is 
desired CO change the stream of Hqnid Sow- 
ing in a compartment from say, die concert- 
crate to diraate stream, die separator 2 is 
turned drnxagh 180° so that the passages 
p re yio ndly regis te r in g with die conrhrfrs c arry- 
ing the concentrate stream then register with 
the dSuste stircam. 

It will be a pp re c iate d chat by varying die 
diicknesis of d» sealing means 3 the pressure 
of the liquid crossing the wcs amdliu pp d 
by die bats 7 can be varied to the raguisftDG 
15 value to give good distribution over (he 
surface of the membrane 1 whatever the rate 
of flow of fiqusd in the passages 8, 8 l , 
9, 9 1 or die efemeaEfoos of die separator Z 
In Fhs. 1 and 2 the passages 8 and 9 
20 communicate -with their a capaodive . suborns 
46, 4c by dots 12 aid it has been, round 
that if these slots 12 exceed a certain wadjtih 
the membrane 2 sags into them mid permits 
leakage of Hqojd. To prevent tins die 
dott 12 may be formed with a iBSCriot&aa 13 
as sJnrwn in Fig. 3 or with a cover, which, 
may he circular or ppxaaagoStor as shown at 
14 m Fag. 4> extending over die eub^pace 
45 an to the bar 7. In the tetter coor 
srructaon the tabs 10 on due se a lin g means 
3 are arra n g ed so chat they do n ot oo mride 
with covers 14. In another c orm firciriflpn 
shown in Fig. 5, a bore 15 parts the passage 
g in communication with ahs sub-space 46. 
The bore 15 or the sflws 12 m ay be pto gged 
wish a porous tnatetM for examsplcj an 
e xipandff d phytic material or sintered glass. 

jfigs. 3 and 4 show ahwrmalive forms of 
bar 7. In Fife. 3 the bar 7 is formed 
with a ptaaJ&y of groove* 16 on each of its 
membrane euu iafling ' surfaces along which 
liquid can flew from (he sub-space 46 into 
the central sob-space 4a. The grooves 16 
may be of any desired crc^s-secoxsnal shape 
and are of each a cro3s-sectiooal area chat 
wood distitflw on of liquid over the mem- 
brane surface is assured In Fig. 4 holes 
17 perform die function of the grooves 16 
and may be of any desared cr©3S-OTtirmaI 
shape and fize. The holes 17 may be dis- 
tributed over the bar 7 In a uniform fashion 
m shown or in ft random fashion, 

If the grooves 16 and hoks 17 are of 
ea ch a «ze that the material 11 filing the 
central space wouH pass through them a 
pad 18 of porous mararbd h provided on 
£e maserM 11 aaHo of die bar 7 to act 
as a fitter. 

Instead of bete provided wm grooves 
16 or holes 17T2* bar 7 may h^ be 
ornDttofid by a ^uii^parmeabte matma^ 
for example an expanded pterin or sintered 
gtes, secured tt> the side wals 5 of die 

[Twii be appreciated that in die con- 



stmc&ons of Figs. 3 and 4 the bar 7 -may 
be made separately from the separator 2 and 
subsequently secured to die aisJe walls 5 
thereof, for examples by Joaatang the ends 
of the bar 7 In shta foamed m the side 
5. 

The separator 2 may be formed with a 
sellable xnfet 19 (Big. 5) dutjugh winch 
filler material can be introduced into the 
central space 4a when the separator 2 has 
been combined with the membranes (not 
shown) -to form a compartment. The 
filler material is carried in a stream of air 
or as a ri*n slurry -in water into an aper- 
ture 2D, formed in a mg 21 integral with the 
separator 2, which communicates with the 
inlet 19. In the embodiment shown in 
F|g. 5 j as in aU previously described embodi- 
cf this invention, conununkation 
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between the sub-space 46 and the main sub- ,85 
space 4a is afforded by way of gaps formed! 
between the bar 7 and the membranes 1 (not 
shown in tbas figure), by the interposition of 
the gasket tabs 10 (not shown in this figure). 
CnTTtmnrtTCfltifffl between the snr>«pace 46 .90 
and the main sub-space 4a of the embodi- 
ment shown in Fig. 5 may also be afforded 
by the formation of grooves 16 (as in Fig. 
3) in the bar 7; or by the formation of 
bote 17 0s in Fig. 4) m due bar 7; or by ±55 
making the bar 7 of a liquid-permeable 
material, as previously described. 

Lugs 22 (Fig. 4) may be provided on one 
or both pairs of opposed walls of the 
separator 2 to provide means on which clamps 100 
can be engaged to hold the compartments 
tightly together as they are being assembled. 
By means of the lugs 22 a further com- 
partment comprising membrane 1, sealing 
means 3, separator 2, sealing means 3, mem- 105 
brane h can be assembled on top of pre- 
viously assembled compartments without the 
pr e ssure holding the previously assembled 
c omp artm en ts in sealing engagement being 
released. For das purpose a tug 21 may 110 
co nstitu te a tog 22. 
WHAT WB CLAIM IS:— 
L An efectrooMysis apparatus comprising 
two permeable membranes spaced apart by 
an annular separator to define a dosed space, 115 
a gasket interposed between the separator 
and each membrane to form a fluid-dgnt seal 
therebetween, two bars secured to the separa- 
tor and dividing said space into a main sub- 
space between two auxiliary sub-spaces, at 120 
least two liquid flow passages each extending 
through die membranes, gasbets and -separa- 
tor and each in comnttmicatirm with a differ- 
ent one of the auxiliary sub-spaces, and 



tabs on the gaskets engaging the bars to apace 
the "p ip^b raxies away therefrom and define 
paths for the flow of liquid from one sub- 
space to an adjacent sub-space, 

2. An apparatus according to Claim J 9 
wherein .each passage communicates with 'its 
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associated auxiliary sob-space by means of 
a slot cat in the separator. 

3. An apparatus according to Claim 2, 
wherein a restriction is formed in the filet 

5 at Its end adjacent die passage. 

4. An apparatus according to Qaim 2, 
wherein a cover is provided over die slot 
and extends into contact with die adjacent 
bar. 

10 5. An apparatus according to Claim 1, 
wherein each passage communicates with its 
associated auxiliary sob-space by means of a 
bore formed in the separator. 

6. An apparatus according to any one of 
15 Claims 2 to 5, wherein the conmmnkating 

means Is filled with a porous material 

7. An apparatus according to any one of 
Claims 1 to 6, wherein grooves are formed 
in the tah<ontacdng surfaces of the bars 

20 to provide additional liquid flow paths 
between adjacent suVspoces* 

8. An apparatus according to any one of 
Claims 1 to 6, wherein passages are formed 
in the bars to provide additional liquid flow 

25 paths between adjacent sub-spaces. 

9. An apparatus according to any one of 
Claims 1 to 6, wherein die bars are formed 
of a liquid-permeable material 

10. An apparatus according to any one of 
30 the preceding claims, wherein the main sub- 
space contains a filler material 



11. An apparatus according to Claim 10, 
wherein the filler material is an ton exchange 
ream, 

12. An apparatus according to Claim 10 35 
ox 11, wherein a scalable inlet is formed in 

a side wall of the separator to permit filler 
material to be introduced into the main 
sub-space* 

13. An apparatus according to Claim 10, 40 
11 cr 12, wherein a pd of porous material is 
disposed on the mam sub-space side of die 
bars to act as a filler. 

14. An apparatus according to any one 

of the preceding claims, wherein fogs are 45 
provided on the separator to permit damning 
means to be engaged thereon. 

15. An ekcTOchalysis apparatus sub- 
stantially as herein described. 

16. An electrodialysis apparatus sub* 50 
stannalry as herein described with reference 

Co Pigs. 1 and 2, and Fig. 3, 4 or 5 of the 
accompanying drawings. 

For the Applicants: 
RAWORTH, MOSS & COOK, 
38, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
London, S.W.L 
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Improvements ia or relating to an Electrodialysis Apparatus 



We, John ItoMPSON-KENincoTT Lmnro, 
a Gjmpany c egku ered under she laws of 
Great Britain, of Rttrngsfraffl, Wolverhampton, 
in the County of Stafford, England, do 
hereby declare das invention to he described 
in ithe fbSowmg statement;—-* 

The present mvennon relates to an electro- 
dialysis apparatus. 

A simple dectrcdialysJs apparatus com- 
prises a unit of three compartments arranged 
so that a centre compartment is divided 
from two outer conspartments by permeabfc 
membranes. An electrode is placed in each 
of the outer compartments and die liquid to 
be processed is contained in or allowed to 
flow through the centre compartment. When 
one electrode is made positive and the other 
negative the ions of any ionisable compound 
contained in die liquid will migrate through 
the membranes, the positively charged ions 
towards the negative electrode and the nega- 
tively charged ions towards the positive 
electrode. The liquid contained in each 
electrode compartment becomes concentrated 
with ions of the appropriate charge and is 
replaced by fresh liquid either at intervals 
or by providing a continuous flow of liquid 
through the compartment. The liquid: in 
the electrode compartment may be the same 
as or different from the liquid in the centre- 



crarjpartment The liquid leaving die centre 
compartment is usually termed the dUuate 
and that leaving the electrode compartments 
the concentrate. 

In more recent processes use has been 
made of permeable ion discriminating mem** 
branes which prevent the respective ions, 
once they have passed through' the mem- 
brane, from returning. These membranes 
have made possible the design and construe- 
don of a mn lr inn fe apparatus comprising a 
large number of compartments separated by 
elective membranes. Such an apparatus 
would comprise compartments divided from 
one another in the lengthwise direction by 
alternately disposed anion and cation selec- 
tive membranes, the outermost compartments 
of the apparatus being respectively provided 
with an appropriate electrode. An anion 
selective membrane is a membrane which will 
allow only negatively' charged ions to pass 
through it, A cation selective membrane is 
a membrane which will allow only positively 
charged ions to pass through it 

The liquid to be processed would be 
introduced into all the compartments at one 
end and would be withdrawn at the other 
end. The liquid withdrawn from alternate 
compartments would be respectively the 
ornate, nod the conmjtratei 
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In an electrodialysis apparatus such aa 
any of those referred to above it is usual 
to feed the Uquid into each compartment 
through a single inlet from a supply line 
5 running the length of a number of com- 
partments. As xhz inlet is usually of smaller 
diameter than the width of the compartment, 
the flow of liquid is not uniformly spread over 
the whole wind) of die permeable membrane 
10 with the result that the apparatus does nor 
operate «c me emcgenc y ax wasaa it is 
capable. 

It is an object of the present invention 
to provide an electrodialyms apparatus • in 
15 which a distribution of liquid over eacn 
permeable membrane of high imifnrroity is 
attained^ 

According to die present invention an 
electrodialysis apparatus comprising two 
20 permeable membranes spaced apart by a 
separator to form a compartment, sealing 
means interposed between the separator and 
each membrane, at kast two nassages in 
the separator for conveying liquids, at least 
25 one or said passages being in communication 
with the interior of the compartment and 
means for directing liquid entering the com* 
partment towards die permeable membranes. 
Preferably the separator comprises an 
30 annular member, means dividing the space 
within said member into at least two srib- 
spaces; at least two passages extending asdaHy 
through the member and at least one of 
said passages being in cemmunicatioa with a 
35 sub-space. 

Advantageously the dividing means com- 
prises a bar extending between opposed sides 
of the annular member and die sealing means 

res the permeable membranes away from 
bar. 

In a preferred form of the invention a 
number of said compartments are arranged 
in side by side formation to constitute a 
stack with the passages in register so as to 
form conduits and so disposed relative to 
each other that said conduits communicate 
respectively with selected ones of the com- 
partments of the stack 
Some embodiments of the invention win 
ow be described by way of example. 
Each compartment of a stack of electro- 
dialysis units comprises two permeable mem- 
branes spaced apart by a separator with the 
oskkm of sealing means to provide a 
tight seal therebetween. 
► separator is an ammius of rect- 
angular exoss^section having a rectangular 
central space, the aide walls which are of 
greater length than die end walls. A bar 
extends between the side walls of the separa- 
tor at a location closely adjacent each end 
walL The bar is of the same thickness 
as die remainder of the separator and is 
formed integrally with the side walls thereby 
dividing the central space into three sub- 
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spaces* Toe separator may be formed from 
a synthetic inateriaL for example, poly, 
ethylene, polyvinyl chloride or polystyrene, 
ranging in thickness from about 0.040 inches 
to 0.125 inches. Two pairs of passage 
extend axiaHy one pair through c ad * end waQ 
of the separator to open into opposite faces 
thereof. One pair of diagonally opposed 
passages communicate with the end 
sub-space. 

The sealing means comprise gaskets of 
the same size and of sunflar shape to the 
separator and have apertures ur wim^u w i^g 
in size and location with the pflgsagrai The 
gaskets are not provided with portions corres- 
ponding with the bars of die sep ar ator but 
ace formed with two or more lugs gutgnding 
inwardly from their end walls. The k 
may be rectangular, curved or *™mgninr 



65 



70 



75 



80 



shape; the latter being preferred, and are of 85 
such length that they will extend completely 
across the corresponding bar of the separator 
when the gasket is placed in position. The 
gaskets may be formed from flexible synthetic 
material, for example, plastidsed polyvinyl 90' 
chloride or polyethylene, ranging m thick- 
ness from about 0.005 inches to about 0.020 

When a compartment is assembled, that 
is with a permeable membrane on each side 95 
of the separator and a gasket interposed 
between each membrane and the separator, 
gaps are left between the bars of the separa- 
tor and the membranes which are equal in 
width to the thickness of the gasket These 100 
gaps permit liquid introduced into an end 
sub-space to flow over the bars which 
thus act as weirs spreading the liquid over, 
the whole width cf the membranes except for 
-those pants contacted by the lugs. Since 105 
die width of these gaps is small in comparison 
with the width of tile separator good distribu- 
tion, of the liquid in die compartment is 
ensured 

As the membranes are not self-supporting 110 
die central sub-space of die comipartment 
must be filled with a suitable materi al The 
material must be fairly open to allow liquid 
to flow over and past it, and preferably 
should cause flow of liquid to be turbulent so 115 
as to minimise pomsatknu Que such 
material is expanded polyvinyl chloride. If 
die final concentration required from a dilute 
compartment is very low, die central sub- 
space can be filled with an ion exchange 
resin. Provided the panicle size of t& 
ream is greater than the thickness of die 
gasket the separator will act aa a retainer 
for the resin as wefl as a distributor far the 
liquid. 

To produce a mnldunk apparatus a num- 
ber of compartment* are arranged in side 
by side formation to constitute a stack with 
the passages registering so as to form con- 
duits through which die liquid can be cansed 130 
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to flow. Usually the oanjcentrate. stream Is 
caused to flow* through one pair of diagonally 
opposite conduits and the dfloate stream is 
caused to flow through the other pair cf 
5 diagonally opposite candaks* The com- 
partments are so disposed relative to each 
other that the liquid flowing in the eondmts 
flows respectively into selected ones of the 
compartments of the stack. Normally the 

10 separators of adjacent compartments are 
rotated through 180° relative to each other 
so that concentrate is delivered to and difriate 
removed from alternate oompmxam^ If 
it is desired to change die stream of liquid 

15 flowing in a compartment from say, the 
concentrate to dihiate stream, the separator 
is turned through 180° so that the passages 
previously registering with the conduits carry- 



ing the concentrate stream then register with 
the dHuate stream* 

It will be appreciated that by varying die 
thickness of the gasket the pressure of the 
liquid crossing & weir can be varied to 
the requisite value to give good distribution 
over the surface of tic membrane whatever 
the rate of flow of liquid in the passages 
or the dimensions of the separator. 

For die Applicants: 
RAWORTH, MOSS & COOK, 
Chartered Patent Agents, 
75, Victoria Street, 
London, S.W.I, 
and 

3& Sydenham Road, 
Croydon, Surrey. 
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